MAXI J1813-095 is an X-ray transient discovered during an outburst in 2018. We report on X-ray and optical observations obtained during this event, which indicate that the source is a new low-mass X-ray binary. The outburst lasted ∼70 d and peaked at L X (0.5-10keV)∼ 7.6 × 10 36 erg s −1 , assuming a distance of 8 kpc. Swift/XRT follow-up covering the whole activity period shows that the X-ray emission was always dominated by a hard power-law component with a photon index in the range of 1.4-1.7. These values are consistent with MAXI J1813-095 being in the hard state, in agreement with the ∼30 per cent fractional root-mean-square amplitude of the fast variability (0.1-50 Hz) inferred from the only XMM-Newton observation available. The X-ray spectra are well described by a Comptonization emission component plus a soft, thermal component (kT ∼0.2 keV), which barely contributes to the total flux ( 8 per cent). The Comptonization y-parameter (∼1.5), together with the low temperature and small contribution of the soft component supports a black hole accretor. We also performed optical spectroscopy using the VLT and GTC telescopes during outburst and quiescence, respectively. In both cases the spectrum lack emission lines typical of X-ray binaries in outburst. Instead, we detect the Ca ii triplet and Hα in absorption. The absence of velocity shifts between the two epochs, as well as the evolution of the Hα equivalent width, strongly suggest that the optical emission is dominated by an interloper, likely a G-K star. This favours a distance 3 kpc for the X-ray transient.
INTRODUCTION
The most extreme stellar compact objects, black holes (BHs) and neutron stars (NSs), are often revealed when they reside in low mass X-ray binary (LMXB) systems. In these interacting binaries, the compact object is accreting material from the outer layers of a (sub-)solar companion star that overflows its Roche lobe. Due to conservation of angular momentum, the in-falling gas forms a disc around the compact object, an accretion disc (Shakura & Sunyaev 1973) , which can exceed 10 6−7 K in its innermost regions, emitting strong X-ray radiation. Depending on their X-ray luminosity (a proxy of the accretion rate) LMXBs behave as persistent or transient sources. The former are persistently E-mail: m.armaspadilla@iac.es accreting and, consequently, they are always luminous, with L X > 10 36 erg s −1 (but see Armas Padilla et al. 2013b ). The latter, on the other hand, combine long quiescent states at low X-ray luminosities (L X ∼ 10 30−33 erg s −1 ) with sporadic outburst events, during which they brighten several orders of magnitude. Over these periods of activity (lasting weeks to months), LMXBs display a well established X-ray phenomenology, exhibiting different X-ray states in which their spectral and timing properties vary following (roughly) the changes in the accretion rate (Miyamoto et al. 1992; Homan et al. 2001; van der Klis 2006; Belloni et al. 2011 ). In the optical/infrared, active LMXBs are characterised by broad, double-peaked emission lines arising from hot gas orbiting in a Keplerian accretion disc geometry (Smak 1969) . These features can sometimes show very complex profiles due to e.g. the presence of outflows or changes in the disc opacity (Jiménez-Ibarra et al. 2019; Dubus et al. 2001) . Finally, ejection processes in the form of jets are ubiquitously observed in the low energy part of the spectrum, from radio waves to (at least) the near-infrared (e.g. Fender et al. 2004) .
Despite of this wealth of information, it is not always straightforward to infer the nature of the compact object since most of the above phenomenology is common to BH and NS systems (Fender & Muñoz-Darias 2016; Charles & Coe 2006) . We can securely establish the BH nature when the dynamical mass of the compact object exceeds ∼3 M (Casares & Jonker 2014) , the absolute upper limit for NSs according to General Relativity (Rhoades & Ruffini 1974; Kalogera & Baym 1996) . NS systems, on the other hand, are unveiled when events associated to the presence of a hard surface are witnessed. These are thermonuclear X-ray bursts and coherent pulsations. In the absence of any of the above, one relies on either the long-term evolution or a very detailed analysis of the X-ray timing and spectral characteristics. From the spectral point of view, a thermal accretion disc and a hard tail produced by inverse-Compton processes in an optically thin inner flow (corona) are common X-ray spectral components for both NSs and BHs. In addition, NSs possess an extra soft thermal component that arises from the solid surface and/or boundary layer. This component is clearly detected in high signal to noise data of some NS systems (e.g. Armas Padilla et al. 2017) . In addition, the latter it is a source of extra seed photons affecting the properties of the Comptonizing Corona, which can be used to constrain the nature of the accretor (Sunyaev & Titarchuk 1989; Burke et al. 2017) .
On 2018 February 19 the Monitor of All-sky X-ray Image (MAXI ) reported the detection of an uncatalogued Xray transient, MAXI J1813-095 (Kawase et al. 2018) . Following its discovery, the source was monitored by several observatories. Quasi-simultaneous spectra obtained with Swift and INTEGRAL missions were well modelled by an absorbed powerlaw with photon-index Γ=1.6 and cutoff energy at ∼140 keV (Fuerst et al. 2018) . The Australia Telescope Compact Array detected the source with a flux density of ∼0.69 mJy at 5.5 GHz and ∼0.47 mJy at 9 GHz. This results in a radio spectral index of α ∼ −0.6, which tentatively points towards a compact jet from a BH in the hard-state (Russell et al. 2018) . GROND (Greiner et al. 2008 ), attached to the MPG 2.2m telescope at the ESO La Silla Observatory (Chile), detected a candidate optical counterpart at i=18.6 [RA(J2000) = 18 h 13 m 34. s 015, Dec. (J2000) = −09 • 31 59. 20] which had brightened by 1 magnitude with respect to Pan-STARRS1 (PS1) pre-outburst observations (Rau 2018) .
Here, we present a multi-wavelength study of the discovery outburst of MAXI J1813-095. This includes X-ray spectral and temporal analysis from XMM-Newton and Swift as well as optical spectroscopy taken with the Very Large Telescope (VLT) during outburst and the Gran Telescopio Canarias (GTC) in quiescence.
OBSERVATIONS AND DATA REDUCTION

Swift data
The Neil Gehrels Swift Observatory (Gehrels et al. 2004) pointed to MAXI J1813-095 on 11 occasions with the on- board X-ray Telescope (XRT; Burrows et al. 2005 ) operated in window timing (WT) mode (see Fig 1 and Table 1 for the observing log). We used the HEASoft v.6.20 package to reduce the data. We processed the raw XRT data running the xrtpipeline task selecting the standard event grades of 0-2. We extracted (using Xselect v2.4) the source spectra, light curves and images from a circular region of ∼60 arcsec (25 pixels) radius. To compute the background, we used an annulus centred on the source with an 180 arcsec (75 pixels) inner radius and 300 arcsec (125 pixels) outer radius. We created exposure maps and ancillary response files following the standard Swift analysis threads 1 , and acquired the last version of the response matrix files from the High Energy Astrophysics Science Archive Research Center calibration database. In order to be able to use χ 2 statistics consistently, the spectral data were grouped in bins containing a minimum of 20 photons. (Jansen et al. 2001 ) observed MAXI J1813-095 during 26.7 ksec on 2018 March 15 (ID 0830190101). During the trigger, the European Photon Imaging Camera (EPIC) was operated with the thin filter in the small-window imaging mode, in the case of MOS1 camera, and the timing mode for MOS2 and PN cameras (Turner et al. 2001 ,Strüder et al. 2001 . We used the Science Analysis Software (SAS, v.16.0.0) to obtain calibrated events and scientific products.
XMM-Newton data
XMM-Newton
We excluded events with high background flaring activity by filtering the periods with count rates larger than 0.3 counts s −1 (> 10 keV) and 0.7 counts s −1 (10-12 keV) for the MOS1 and PN cameras, respectively. MOS1 source events have a count rate of ∼ 17 counts s −1 , well beyond the threshold of ∼ 5 counts s −1 where pile up starts to be an issue in the small-window mode. We confirmed this by using the pile up evaluation tool EPATPLOT. In order to mitigate pile up effects we used an annulus region excluding a large central portion (15 arcsec inner radius and a 40 arcsec outer radius) to extract the source filtered events. This resulted in a low statistic spectrum and, therefore, we did not include MOS1 data in our study. We also excluded MOS2 data from our analysis because of the calibration uncertainties in the MOS cameras in the timing mode 2 .
We extracted PN source and background events from the RAWX columns in [30:44] and in [6:14] , respectively. The source count rate is ∼ 60 counts s −1 , which is much lower than the 800 counts s −1 pile-up threshold. We generate the light curves, spectra, associated response matrix files (RMFs) and ARFs following the standard analysis threads 3 .
The source was detected by the Reflection Grating Spectrometer (RGS) which was operated in the standard spectroscopy mode. We used the SAS task RGSPROC to reduce the RGS data and to produce the response matrices and spectra. We included the RGS1 and RGS2 first order spectra in our analysis.
We rebinned the spectra in order to include a minimum of 25 counts in every spectral channel, avoiding to oversample the full width at half-maximum of the energy resolution by a factor larger than 3.
Optical observations
We carried out optical spectroscopy of MAXI J1813-095 at two different epochs: close to the (observed) peak of the outburst and ∼ 150 d later, when the source was no longer detected by X-ray monitors and was expected to be near its quiescent level (Fig. 1) . Outburst observations were carried on March 1, 2018 using the instrument X-shooter (Vernet et al. 2011) attached to the VLT-UT2 telescope in Cerro Paranal, Chile. This instrument has 3 different arms covering the ultraviolet, visible and near-infrared spectral ranges. The source was not detected in the ultraviolet due to the strong reddening, while the low signal-to-noise achieved in the infrared prevented us from carrying out an adequate telluric correction. Therefore, we use only data from the visible X-Shooter arm in this paper. We obtained two exposures of 1205 seconds each, that were processed and combined using version 3.2.0 of the X-shooter pipeline. Observations were obtained under clear conditions and a seeing of ∼ 0.6 arcsec, while a slit-width of 0.9 arcsec was used. This combined with a 2 × 2 binning rendered a velocity resolution of ∼ 35 km s −1 .
We observed again MAXI J1813-095 using the Optical System for Imaging and low-Intermediate Resolution Integrated Spectroscopy (OSIRIS; Cepa et al. 2000) attached to the GTC at the Observatorio del Roque de Los Muchachos located in La Palma, Spain. Observations took place under clear conditions on August 3, 2018. We used the grism R2500R (1.04Å pix −1 ), which covers the spectral range 5575-7685Å. We took one spectrum of 1800 s using a slitwidth of 0.8 arcsec, which provided a spectral resolution of 137 km s −1 (measured as the full-width at half-maximum of a sky line at ∼ 6300Å). We reduced the data and extracted the It is displayed Poisson noise-subtracted and using the fractional root-mean-square normalization (Miyamoto et al. 1991) . spectrum using iraf standard routines and custom python software. We used sky emission lines and the molly software to measure and correct subpixel velocity drifts of ∼24 km s −1 introduced by flexure effects.
For both the VLT and GTC observations we obtained photometric measurements from the acquisition images. These were reduced in the standard way using astropyccdproc based routines (Robitaille et al. 2013; PriceWhelan et al. 2018) . Aperture photometry was calibrated against nearby stars present in the PS1 catalog (Chambers et al. 2016) . We obtained i-band magnitudes of 18.62 ± 0.02 and 19.43 ± 0.03, respectively. The former is consistent with the outburst value reported by Rau (2018) , while the latter is slightly brighter than the pre-outburst PS1 magnitude (i = 19.67 ± 0.03).
ANALYSIS AND RESULTS
X-ray analysis
We used xspec (v.12.9.1; Arnaud 1996) to analyse the X-ray spectra. In order to account for interstellar absorption, we used the Tuebingen-Boulder Interstellar Medium absorption model (TBABS in xspec) with cross-sections of Verner et al. (1996) and abundances of Wilms et al. (2000) . In this work we assume a distance of 8 kpc (Russell et al. 2018 ) and an orbital inclination of 60 • .
XMM-Newton temporal analysis
EPIC PN light curves in the energy band 1-10 keV were extracted with a time bin of 6 ms. We computed the power spectral density function (PSD) by averaging estimates obtained from segments of 60 s length . The Poisson noise level was estimated by fitting a constant model at frequencies > 30 Hz, where variability associated with counting noise dominates. Fig. 2 shows the resulting Poisson noisesubtracted PSD, with fractional root-mean-square (rms) normalization (Miyamoto et al. 1991) . A flat-topped broad band noise distribution is observed, which is typical of X-ray binaries in the hard state. Moreover, we find no evidence of quasi-periodic oscillations (QPOs). This is also true if we increase the signal-to-noise ratio by using shorter segments (e.g. 16s) when computing the PSD. In both BH and NS LXRBs, strong, low-frequency QPOs are typically observed in high luminosity states, mostly close to, or during the transition to/from the soft state (e.g. Motta et al. 2017) . Thus, the lack of QPOs is indicative of a low luminosity hard state. Moreover, the integrated 0.1-50 Hz fractional rms yields 31 ± 1 per cent, again typical of low luminosity hard states , 2014 .
XMM-Newton spectral analysis
We simultaneously fitted the 0.6-1.8 keV RGS spectra (RGS1 and RGS2 first order) and the 0.7-10 keV EPIC-PN spectrum with the parameters tied between the three detectors. We added a constant factor (CONSTANT) to the spectral models with a value fixed to 1 for EPIC-PN spectrum and free to vary for the RGS spectra to account for cross-calibration uncertainties between the instruments. We added a 1 per cent systematic error to all instruments to account for uncertainties in the relative calibration between the RGS and EPIC-PN detectors (Kirsch et al. 2004 ; XMM-SOC-CAL-TN-0052).
In a first attempt, we fitted the spectra with a single absorbed thermally Comptonized continuum model (NTH-COMP in xspec; Zdziarski et al. 1996; Zycki et al. 1999) , which is parametrised by an asymptotic power law index (Γ), the corona electron temperature (kT e ) and the up-scattered seed photons temperature (kT seed ). The kT e temperature generally adopts values higher than 10 keV in the hard state, which is beyond our spectral coverage (0.5-10 keV). Hence, we fixed this parameter to the reported e-folding energy of exponential rolloff obtained with INTEGRAL spectra (Fuerst et al. 2018) . This is kT e =50 keV assuming a relation E c = 140 keV ≈ 3kT e 4 . However, with a χ 2 of 636.9 for 509 degrees of freedom (dof) the model returned a non 4 The actual value of kT e is within 30-90 keV (since E c = acceptable fit (p-value 5 of 9 × 10 −5 ). In addition to a soft excess, the fit residuals showed two emission features at ∼1.8 and ∼2.2 keV produced, most likely, by the detector silicon K-edge (1.8 keV) and the mirror AuM-edge (2.3 keV) (Guainazzi et al. 2014) . Therefore, from now on, we added two Gaussian components (GAUSS) in all our models to mitigate these instrumental features. Their inclusion to our model did not significantly improve the fit (∆ χ 2 =4).
In a second step, we added to our previous model a thermal soft component, either a multicolour disc (i.e, DISKBB+NTHCOMP; Mitsuda et al. 1984; Makishima et al. 1986 ) to account for emission from the accretion disc or a single blackbody (i.e, BBODYRAD+NTHCOMP) to account for the emission from the surface/boundary layer in the case of a NS. We assumed that the seed photons arise from the corresponding thermal component. Thus, we coupled kT seed to either kT in or kT bb , respectively, and changed the seed photons shape parameter accordingly (im-type in NTHCOMP). Both models improved significantly the fit ( χ 2 577 for 508 dof, F-test probability ∼ 10 −12 ), although they still did not reproduce adequately the data (p-value 0.01). Both fits leave residuals in the region of ∼6.4 keV consistent with Fe Kα emission (see lower panel in Fig.3 ). Therefore, we included a Gaussian component (GAUSS), which resulted in an acceptable fit (p-value 0.1). The line converged to a central energy of E l ∼6.7 keV and σ l ∼0.7 keV with a equivalent width (EW) of 75 eV. When assuming soft emission arising from the ac-140 +120 −50 keV). Fixing it to 50 keV does not affect significantly the resulting spectral parameters. 5 The probability value (p-value) represents the probability that the deviations between the data and the model are due to chance alone. In general, a model can be rejected when the p-value is smaller than 0.05. cretion disc we got an equivalent hydrogen column (N H ) of (1.08 ± 0.07) × 10 22 cm −2 . The obtained temperature at the inner disc radius (kT in ) is 0.23 ± 0.03 keV. The normalization can be translated to an apparent inner disc radius of R in ∼80 km (with Kubota et al. 1998 correction applied). The Comptonization asymptotic power-law photon index (Γ) is 1.55 ± 0.04. The inferred 0.5-10 keV unabsorbed flux is (5.1±0.2)×10 −10 erg cm −2 s −1 , to which the thermal component contributes 8 per cent. Likewise, in the 2-10 keV band, we measure (3.40±0.01)×10 −10 erg cm −2 s −1 and a thermal contribution of 1 per cent. Similar values are recovered for the Comptonizing parameters when using a single blackbody as the soft thermal component (see Table 2 ). The resulting blackbody temperature was kT bb =0.18 ± 0.01 keV with an inferred emission radius of R bb =43 +19 −14 km. We also tried the three-component model (DISKBB+BBODYRAD+NTHCOMP+GAUSS) proposed for NS hard state spectra when high-quality coverage at low energies is available (Armas Padilla et al. 2017 ; see also Lin et al. 2007) . The model adequately fits the spectra ( χ 2 540 for 503 dof), but the extra thermal component is not statistically required (F-test probability > 0.1).
With the aim of comparing with literature, in particular with the work of Burke et al. (2017) , we also modelled the Comptonised emission using the COMPPS model (Poutanen & Svensson 1996) . Following this work we used the model DISKBB+COMPPS+GAUSS with the same parameter constraints (section 3 and 5.5 of Burke et al. 2017) . This model returned consistent values for N H , the thermal component and the fluxes (see Table 2 ). With regards to the Comptinzing component, the y-parameter (y) obtained is ∼1.5 and the reflection strength (R=Ω/2π) ∼0.3. The resulting line central energy is slightly higher (E l ∼7.1 keV and σ l ∼1.2 keV) than that derived above, probably due to coupling with the Fe edge (7.1 keV) of the reflection continuum. In fact, if we fix the reflection strength to zero, the Gaussian parameters converge to similar values than those obtained with NTHCOMP.
Spectral-timing analysis
In the last two decades significant efforts have been dedicated to study the effects of the different spectral components in the time domain (e.g. Gilfanov et al. 2000 , Yamada et al. 2013 . With this aim, we computed the fractionalrms as a function of the energy (rms spectrum) using the XMM-Newton PN data and following for every energy bin the procedure described in Sec 3.1.1. This resulted in a flat rms spectrum, which is typical of BHs in the hard state (see e.g. fig. 4 in Belloni et al. 2011 ). Subsequently, we used this rms spectrum to rescale the energy spectrum, which yielded the rms-scaled energy spectrum (e.g. Uttley et al. 2014) . It shows the spectral shape of the components contributing to the observed variability over a given time scale (0.1-50 Hz in this case). Given the shape of the PSD (Fig. 2) this frequency band encompasses almost all the observed X-ray variability. The rms-scaled spectrum is shown in Fig. 4 panel) at low energies (E 2 keV), suggesting the presence of significant variability associated with the soft component (i.e. the DISKBB component; see Fig. 3 ). This residual is also significantly detected when splitting the variability over long (0.1-1 Hz) and short (1-50 Hz) time scales. We note that additional residuals are seen at the energy of the Fe line. Adding a Gaussian component yields a centroid energy of ∼ 6.6 keV, consistent with the laboratory energy of the line. However, this feature is not significant in the rms-scaled spectrum (∆ χ 2 =2 for 3 dof).
Swift analysis
All Swift spectra are well described by an absorbed powerlaw model, in which we fixed the N H to the value obtained from the XMM-Newton fit (N H =1.1 × 10 22 cm −2 ). Results are reported in Table 1 and Fig 5. Across the 34 d Swift/XRT monitoring, Γ fluctuated in the range of ∼1.45-1.70 and the 0.5-10 keV unabsorbed flux varied by a factor of 2. The flux peaked on February 23 with a value of (9.9±0.3)×10 −10 erg cm −2 s −1 and smoothly decreased to a (5.2±0.2)×10 −10 erg cm −2 s −1 over the following 27 days. On March 25 there was a small re-brightening after which the source returned to quiescence (see Fig 1) . Assuming a distance of 8 kpc, the above correspond to a luminosity range of (4 -7.6) ×10 36 erg s −1 . The Harness Ratio (HR; ratio of counts in the 2-10 keV and 0.5-2 keV energy bands) oscillates in the range of ∼1.4-1.6. These values indicate that the source remained in the hard state during the full outburst and are fully consistent with the XMM-Newton timing and spectral results.
Optical spectroscopy
The outburst VLT spectrum is shown in the upper panels of Fig. 6 . The strongest features detected correspond to the Ca ii triplet at 8500-8600Å. These absorption lines do not typically arise from accretion discs but from stars with spectral types later than F. However, in M stars these are accompanied by very broad absorption components of different elements not present in our data, while early F stars show also weak Paschen transitions on the red wing of the Ca ii absorptions. In addition, we detect weaker absorption of Mg i at 8806.8Å (not shown), also typical of late spectral type stars. All the above suggests that the outburst optical spectrum is dominated by the emission from a G-K star.
Unfortunately, the quiescent spectrum (GTC) did not cover the Ca ii triplet region. Instead, we clearly detected Hα in absorption with an equivalent with of 2.7 ± 0.2Å. A Gaussian fit to this line reveals that it is shifted by 40 ± 5 km s −1 with respect to the laboratory wavelength. The same technique applied to the Ca ii triplet (i.e. multi-Gaussian fit) and Mg i detected in outburst yields a velocity offset of 36 ± 1 km s −1 , that is, consistent with the quiescence value. Unless both observations were taken (by chance) at the same orbital phase or the orbital inclination is (very) close to zero, the above suggests that the absorption lines arise from a field, interloper star (i.e. not from the donor star).
A careful inspection of the outburst spectrum also reveals a weak Hα absorption, in this case with an equivalent width of 0.33 ± 0.05Å (see top panel in Fig 6) . The line is centred at +17 km s −1 , slightly (but significantly) different than both the Ca ii triplet velocity derived from the same spectrum and that of Hα itself measured in quiescence. This can be explained if the emission from the interloper is veiled by the actual optical emission from the accretion disc during outburst. Indeed, this extra emission must be present in order to account for the ∼ 0.8 mag brightening that we determined from the acquisition images. It is also expected to include additional Hα emission (but not Ca ii), since this is the strongest emission line typically detected in LMXBs in outburst (Mata Sánchez et al. 2018) . Interestingly, a rise of ∼ 0.8 mag in the continuum from quiescence to outburst, would imply a drop in the equivalent width by a factor of 2.1 (i.e., 2.7/2.1= 1.3Å would be expected in outburst). Since we measure an equivalent width of ∼ 0.3Å this suggests that the absorption is indeed filled by extra emission. The latter might account for the different velocity offset as it is likely centred at a different systemic velocity than that of the interloper.
DISCUSSION
In this work, we report on the X-ray and optical spectroscopic observations as well as the long-term evolution of MAXI J1813-095 during its discovery outburst. The X-ray spectral properties, the outburst intensity and duration, and the temporal properties, indicate that MAXI J1813-095 is a new member of the family of LMXBs.
According to the Swift/BAT light curve (Fig. 1 ) the duration of the outburst was ∼75 d with the first detection on February 19, 2018 (we notice that the source was not observable before February 14 due to Sun-constraints). If we assume a distance of 8 kpc, we obtain a 0.5-10 keV peak luminosity of 7.6 × 10 36 erg s −1 . The integrated fractional rms inferred from the XMM-Newton data is ∼31 per cent (0.1-50 Hz), which indicates that the source was in the hard state at that time , 2014 . Furthermore, the photon index values are in the range of ∼1.4-1.7 along the whole outburst, which strongly suggests that the source never transited to the soft state (McClintock & Remillard 2006; Done et al. 2007 ) and remained in the hard state during the event. This behaviour is not unheard in the family of LMXBs. Indeed, sources always showing only hard state outburst as well as systems typically displaying regular outburst with occasional (typically fainter) only hard state events (a.k.a. failed outburst) have been observed (e.g. Capitanio et al. 2009; Motta et al. 2010; Armas Padilla et al. 2013a; Koljonen et al. 2016; Muñoz-Darias et al. 2014) .
In the absence of dynamical measurements, thermonuclear X-ray bursts and coherent pulsations, the spectral characteristics can help to infer the nature of the compact object. However, we have been able to model the XMMNewton spectra by using both BH-like and NS-like models. Therefore, we have to scrutinize the obtained parameters in order to make an attempt to tag the accretor class. Two of the most revealing model parameters are related to the Comptonizing Corona. These are the electron temperature and optical depth, which combine in the so-called Compton y-parameter 6 . This was best showed in Burke et al. (2017) , who found a dichotomy between the Comptonization properties of BH and NS systems while in the hard state. In particular, they found a boundary at y≈0.9, with NSs sitting below this value and BHs above it. The difference implies that in a Corona with a given optical depth, the temperature will be lower for NS systems, which supports the idea that the properties of the Comptonizing Corona are affected by the additional seed photons coming from the NS (Sunyaev & Titarchuk 1989) . In fact, Burke et al. (2017) found that while the electron temperature kT e in BH systems can cover a broad range, from kT e ∼ 30 to 200 keV, kT e peaks at ∼15-25 keV for NSs, with very few spectra exceeding kT e ∼50-70 keV. In the case of MAXI J1813-095, the electron temperature is in the rage kT e ∼30-90 keV (as inferred from the high-energy turn-off reported by Fuerst et al. 2018 ) and the Compton y-parameter is ∼1.5 (see Section 2.2). Although the Corona temperature is fully compatible with that displayed by BH systems, this argument is not conclusive, since NSs can also reach such high values. The y-parameter, on the other hand, is well above the 0.9 boundary clearly favouring a BH accretor. Our y-value implies a Corona with an optical depth τ ∼4 (kT e ∼50 keV) for MAXI J1813-095, while an optical depth of ∼2 is expected for NS systems at similar electron temperatures. In addition, it has also been shown than the equivalent width of the Fe reflection line is anti-correlated with the y-parameter (Gilfanov et al. 1999; Burke et al. 2017) . It is worth mentioning that we measure an equivalent width of ∼75 eV, which nicely sits in this relation when considering y-parameter ∼1.5 .
The spectral parameters derived from the thermal component also suggest, although to a lesser extent, a BH accretor. The temperature (∼0.2 keV) and the normalization (> 10 3 ) of the disc component, which contributes less than 10 per cent to the 0.5-10 keV flux, are fully consistent with values reported for BHs in the hard state (e.g. Reis et al. 2010; Armas Padilla et al. 2014; Shidatsu et al. 2014; Plant et al. 2015) . NS systems accreting at low luminosities generally display hotter blackbody temperatures (kT bb > ∼ 0.3 keV) and lower normalizations (< 10 3 ), with this component typically contributing at the ∼20-50 per cent level (Degenaar et al. 2017; Sharma et al. 2018; Di Salvo et al. 2015) . However, this fraction is anti-correlated with luminosity, and can be as low as < ∼ 0-10 per cent at high luminosities (L X > ∼ 10 36 erg s −1 ; Campana et al. 2014; Allen et al. 2015) . Nevertheless, this lower thermal contribution would be accompanied by an increase on the black body temperature, from kT bb ∼0.3-0.5 keV at L X < ∼ 10 35 erg s −1 to kT bb ∼1-2 keV at L X > ∼ 10 36 erg s −1 (Lin et al. 2007; Allen et al. 2015) . Finally, our analysis of the rms-scaled spectrum suggests that in addition to the Comptonization component, the disc also contributes to the observed variability within the frequency range of 0.1-50 Hz. Disc variability has been reported in several BHXRBs (e.g. Wilkinson & Uttley 2009; De Marco et al. 2015) and seems to be a characteristic feature of low luminosity hard states. All in all, the X-ray spectral characteristics of MAXI J1813-095 clearly favour a BH accretor.
On the optical counterpart and the distance to the source
Unfortunately, our optical spectra do not shed much light on the binary properties of MAXI J1813-095. We find that both outburst and quiescence data show stellar absorption features instead of broad emission lines. In Section 3.2, we explain that the absence of velocity shifts between outburst and quiescence, together with the evolution of the equivalent width of Hα, strongly suggest that the optical emission from the system is dominated by that of an interloper star. This odd behaviour resembles that observed in other LMXBs, such as the prototypical NS transient Aql X-1, although in this case the accretion disc outshines the interloper in outburst (e.g. Mata Sánchez et al. 2017 , and references therein). The faintness of the source (i=19.7 in quiescence) and the presence of strong Ca ii features in absence of H Paschen components, clearly favour a spectral type G or K. Additionally, the equivalent width of the Hα absorption line is correlated with the spectral type for cool, non-active stars (F to mid K; Scholz et al. 2007 ). The value derived from our quiescence data (2.7Å) points towards a ∼ G5 star. In addition to the PS1 catalog, an infrared counterpart to MAXI J1813-095 is present in the UKIDSS-DR6 Galactic Plane Survey (Lucas et al. 2008 ). The object is K=16.0 and its coordinates accurately match those of the optical counterpart. Adopting a G5-V spectral type we derive a distance of 3.4 kpc to the interloper star. To obtain this estimation we have neglected extinction effects and used the K absolute magnitude from Pecaut & Mamajek (2013) . Companion stars in LMXBs have typically G-K spectral types but these stars would not dominate the optical emission from the X-ray transient in outburst (e.g. Charles & Coe 2006) . Even in the very atypical case of the BH transient V4641 Sgr with a ∼ B9 donor, a strong Hα emission component is detected in many spectra for a recent study). On the other hand, the presence of an interloper star naturally explains the very odd outburst amplitude of only ∼ 1 mag (see Corral-Santana et al. 2016 for typical outburst amplitudes in BH systems). Given the late spectral type of the proposed interloper and the fact that LMXB accretion discs outshine their companions (of similar spectral types) by several orders of magnitude during outburst, we conclude that MAXI J1813-095 is most likely located further away than the interloper at a distance 3 kpc.
